
PATENT SPECIFICATION 

DRAWINGS ATTACHED 
Inventor: PETER HERBERT SEAMAN . 

893,051 

Dole of filing Complete Specification April 27, I960* 
Application Date April 3D. I9S9. No. MlSf®. - 

Complete Stedftcation Published April 4, 1962. 



Index at acceptance: —Class 41, A2(A1 : Bl :D), A9« 
Intmiadonal Ckssftcation: — BOld. 

COMPLETE SPECIFICATION 



Improvements in or relating to 

We, John Thompson-Kennicott Limited, 
Qoinpany re ente r e d wxtes dhe lam of 
rest Britain, of Kttfngftafi, Wotoethampaon, 
in the Oromty of Scaffon^ England, dp 
5 hereby declare the fcmstina, for which 
we pray tfaaf a patent may be grained to 
and the method by which it is to be 
performed, cd be patocalady described m 
and by die fbfiowmg statement: — 
Tibe present mveuuujii relates to an electro- 
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A smipie decaodialygia aposta tes oom- 
prisea a unk of three coinpattcacnts axiauged 
so thai a centre compartment is divided 
15 from two outer aiii ^a r ta neats by rjermeabfe 
Tnembr&ne*. An electrode is placed in each 
of die outer comp aamieaB and die Eqaxd 
to be processed is contained in or stowed 
to flow drcough due centre compartment. 
20 When one electrode ss made positive and the 
other negative the km of any fonisafrte 
compound contained in die Kqcrid wiB migrate 
dtrongh die membranes, daepucaitividy charged 
ions towards die negative electrode and 
25 die negatively charged ions towards the 
positive efcecsrode. The Hqmd contained 
in each electrode compsotmsnfi becomes con- 
centrated with Ions of die appropriaJe charge 
and is replaced by fresh Mquad either at 
30 immab or by providing a cjuminuuua flow 
of ikjnid thxuogh die compartment. The 
Hqmd hi the electrode compartment may be 
the same 33 or different from t he fcym d m 
die cenfire coi utp a iim eaL Tine Mffaja iear- 
35 mg .the centre compactmEnt is nsoatuy tenmod 
the dHnate and that leaving the electrode cosn- 
partments conceoBrgte* 

In more recent: processes us e has been 
made of p e r meab le son dtHirhnftwaiiig, mea> 
40 brane* which prevent due ^respective ions, 
once they have passed tfccuBgfi the mem- 
brane, from retanraig. These nieiiiibiama 



an Electrodialysis Apparatus 

anjctsrm of a mnltrimj f appaiat ris uauipr& in g 
"a Iztse nnmbsr of oonyaitments separated 
by selective mflwhranrrc. Such an appanttns 
would comprise conmantments divided from 
one another hi the lengthwise direction by 
al ternate l y dis p ose d an ion and vsstkai selec- 
tive menmr hsva^ die outermost <v*m pan wiwys 
of the apparatus bang respectively provided 
wMl an appropriate electrode. An anion 
selective membrane is a membrane^ which 
wiE allow only negatively charged jxsos n> 
pass dtrongh it A cation Bdective niembxane 
b a membrane which wild allnw only posMvery 
charged tp otw to pass through m. 

The hqoid to be processed wcraffd be 
karoducea into all the cuuipaitments at one 
end and would be withdrawn at the other 
end The fiquM withdrawn feom a&ernate 
compartments woarid be respectively the 
dltoate, and die concentrate; 

In an electrodiafysis apparatus such as 
any of those referred to above it ss usual to 
feed the boojd into each compartroent through 
a single smet from a soppily line rmrnfag doe 
fcnjgpfr of a ocrnber of compartoeots. As the 
farlrtr i& T tyf T-fliHy of s mall e r dffl^ftP 1 ^* tnan 
the width of the compas&nent, the flow of 
Mould is not nrjjfbrmiy spread over the whole 
width of die penneaole memhrane with dm 
resit that the apparatus does not operate 
at one enicsency ox wmcn it capacaei 

It is an object of the present Invention to 
p rovide j sn deooariiatyaSs apparatco m which 
a dfa ttribU tSop of Qfojukf over each pemxe* 



o!bie membrane of high uniformity is 

to the poesent invention an 
appgratos compebes two per- 
nzeabk membranes spaced apart by an 
amoiaf separator do a ctosed space> 

a gadaet interposed between the genroftg 
and each me r m ta n e to form a ^~*-^^- 



Lututv, i^^^ b . . _ — seal theiebeDween, two bare secured to the 

have made possible the design and con- separator and drvidSng said space, into a 

[Price 4s. 6U] 
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mam sub^space between two auxfitary sub- 
spacer at ieact two Hquiri flow passage? 
each extending (through the membranes, 
ga&et* sad separator and each is oammtm£ca~ 

5 turn with a different one of the auxiliary sub- 
EpaocSj and tabs on the .gaskets engaging die 
bars to space die meiahrancs sway therefrom 
and define paths for die flow of liquid from 
one sub-space to an adjacent sub-space* 

10 Preferably each parage coin muai cate3 
with its ass oci ate d auxiliary sub-space by 
means of a slot cut in the separator. 

Advantageously a restriction is formed in 
die dot at its end adjacent the passage; 

15 IdeaHy, a cover is provided oyer die 
dot and esznds into contact with the 
adjacent bar. 

Some embodiments of die invention will 
now be described by way of frranv^p, refer- 

20 ence beirat made to die auxniipanymg draw- 
ins in wlikb:— 

Fig. Its® perspective view with parts 
broken away of a compartment of an edectro- 
dfaJysk apparatus according to die inven- 

25 don, 

Fig. 2 is a section on die Hoc II— II 
of Fig. 1, 

Fig. 3 is a fragmentary perspective view, to 
a larger scale, of one form of separator, 
30 Fig. 4 is a fragmentary perspective view, 
hi a larger scale, of another form of separa- 
tor, 

Fig. 5 is a fragmentary perspective yiew, 
to a larger scale) of a further form of 

35 separator. 

Each compartment of a Stack of electro- 
diaJysas mms comprises two permeable mem- 
bEanes 1 spaced apace by a separator 2 with 
die interposition of sealing means 3 <to pro- 

40 vide a liquid tight seal therebetween. 

Hie separator 2 is an amtofcis of rect- 
angular cross section having a rectangular 
central space 4, the side wafb 5 being of 
greater length, than, the end wails 6. A 

45 bar 7 extends between die side walls 5 of 
the separator 2 at 8 location closely adjacent 
-each end wall 6. The bar 7 is of the 
same thickness as the remainder of the 
separator 2 and ia formed * integrally wish 

50 the side wafts 5 thereby drrfdmg die central 
space into three smVspaces 4a, 4b and 4c 
The separator 2 may be formed from a syn- 
diflfc TUHtrAl, for egmipile, polysihyileate, 
pdyvmyi chloride, polystyrene, or laminated 

55 reinforced thermosetting resan ranging in 
fhfckness from about O050 inches Co 0.125 
inches. A pair of passages 8, 8\ 9, 9 1 
extend dirocgh each end waH 6 of the separa- 
tor 2 to open into opposit e faces thereof. 

60 One pair of diagonally opposed passages 8, 9 
communicate wuh die adjacent end sub- 
space 4b and 4c respectively. 

The •sealing means 3 comprise gaskets 
of the same size and of simitar shape to 

65 the separator 2 and have apertures corres- 



ponding in size and tocation with the 
passages 8, 8 1 , 9, 9 1 . The gaskets are 
not provided with pardons corresponding 
with the bars 7 of the separator 2 but 
are formed with two or more tabs 10 ex- 70 
tending inwardly from their end waJfe. The 
cabs 10 may be rectangular^ curved or tri- 
angular in shape, the latter being p re fer r e d^ 
and are of such length that they wsil <*Etmd 
completely acrcos cue enrresponunn? bar 7 75 
of the separator 2 when the gasket is placed 
hi posEtfon. The gaskets may be formed 
from flex&Je synthetic material, for example, 
pksdebed polyvinyl chloride or pofyedryiene, 
rangmg in dEckoess from about 0.005 inches 60 
to about 0.020 inches. 

When a> compartment is assembled, that 
is with a permeable membrane 1 on each 
cade of the separator 2 and a gasket 3 
interposed between each membrane 1 and 85 
the separator 2, gaps are left between the 
bars 7 of the separator 2 and the membranes 
1 which are equal in width to the thickness 
of the gasket. These gaps permit Hquid 
introduced into an end smVspace 4b, 4c 90 
to flow over the bars 7 which thus act as 
welcs spreading the liquid over the whole 
width of the membranes 1 except for (those 
pacts contacted by the tabs 10. Since 
the width of there gaps is smafl in com- 95 
parison with the width of die separator 2 
good distribution of the liquid in the central 
sub^space 4a of the compartment is ensured. 

As the membranes 1 are not self-supporting 
the central sub-space 4a of the compartment 100 
must be filled wish a suitable material 1L 
The material 11 most be fasfy open to allow 
Hquid to flow over and past it, and prefer- 
ably should cause flow of liquid tt> be 
turbulent so as to mirnrnke j ^arisadotL 105 
One such material is expanded polyvinyl 
chloride. If the final concentration required 
from a dStrste compartment is very low, the 
central sub-space 4a can be filled with an ion 
exchange rem Provided the partide size 110 
of the resin is greater than due fhirkm*-.^ 
of the gasket the bar 7 w&l act as a retainer 
for the rein as well as a d istributor for 
die liquid. 

To produce a mu&kmk apparatus a nunv 115 
bar of compartments are a rra ng ed in side 
by 'Side formation to constitute a stack with 
the passages 8, 8 1 , 9, 9 1 registering so as 
to form oondmts through which die Equ&d 
can be caused to flow. Usually the concert- 120 
trare stream is caused to now through one 
pair eug. 8, 9 of diagonally opposite conduits 
and the dHnate stream is caused to flow 
through dm other pair ag. 8 1 , 9 1 of diagon- 
ally opposite conduits. The compartments 125 
ate so disposed relative to each other drat 
the Hquki flowing in the conduits flows 
respectively into selected ones of the com- 
partmenits of the stack. Normally the separa- 
tors 2 of adjacent compartments are rotated 130 
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through 180° refatiive to each other so that 
co n c en tir a te is de&wsred to and dBuate re- 
moved fkazn akdiKitc compartments. B it is 
dented Co change due stream of Hqnid flow- 
ing m a compartment from say, the amceor 
crate to dihiate scream, die separator 2 is 
turned through 180° so that die passages 
previou sly registering wkh the conduits carry- 
ing the concentrate stream then register with 
Ac dSuste stream. 

It will be appreciated that by varying die 
thfdaie33 of the sealing means 3 the pressure 
of the Kquid cwsaag die wcet coosricaOBd 
by the bars 7 can be varied to the reqmgfce 
value to give good dSsstnbutfon over Che 
s urfa c e of the m embran e 1 whatever die rate 
of flow of fcqum hi the passages 8, £ l , 
9, 9 1 or the dangEfcap of die separator 2. 
la Figs. 1 and 2 the passages 8 and 9 



--. Tri , with their respective sub^spacea 

4&, 4c by dots 12 mid it has bem.nnxod 
that sf these slots 12 caccped a cercahi width 
the membrane 2 sag3 into them sad permits 
Upa fc n g? of liquid. To prevent this the 
dots 12 may be formed with a testrictiron 13 
as shorn in Fig* 3 or with a cover, which 
may he cfronfar or reatsngedar as shown at 
14 hi Fag. 4> eantending over the ©jhspace 
46 on to the bar 7. In this latter con- 
strnetaon the tabs 10 on the sealing means 
3 are arranged so that day do not cmmcjde 
with covers 14. In. another c onitfW MSbn 
shown in Fig. 5, a bow 15 puts <fa ®^ S5 5f 
8 in conmmaiealkHi whh dfe sab-space 46. 
The bore 15 or the stots 12 may be plugged 
wish a porous material for example, an 
expanded plactic material or skx&ered gtas. 

Kgs, 3 and 4 show a tomaii i v e forms of 
bar 7. hi F%- 3 the bar 7 is formed 
with a pfctratky of grooves 16 on each of its 
induifcgane comarttntg soifaces along which 
liquid can flow foam <he srib-space 45 into 
the central sub-space 4a The grooves 16 
may be of any desired oroaa-secoonal shape 
and ere of finch a cras-sectiaoal area (hat 
good de fi rifeo dop of Hmod over the mem- 
brane surface h assured La Fig. 4 botes 
17 perform the fonedbn of the grooves 16 
and may be of any desired ctotss-secdkmal 
shape and dze. The hoJe i 17 may be dis- 
tributed over the bar 7 hi a uniform fash&m 
23 drawn or m a random fflrihwwi . 

If the grooves 16 and holes 17 ate of 
each a t£ae dost the material 11 fitting the 
central apace wonH pass thcongh ahem a 
pad 18 of porous maWfrri b provided cm 
the jmmd 11 aMe of die bar 7 to act 
as a filter. 

Instead of bring provided # grooves 
16 or hote 17, the bar 7 may toff be 
constituted by a IBquiijpentDeaWe material^ 
for eaampfe an expanded plastic or amteiod 
* to the side waHs 5 of the 



stsryctrans of Figs. 3 and 4 the bar 7 
be made separately from the separator 2 and 
tiy secured to the aide -watts 5 



far examples by Jocatmg the ends 
of the bar 7 to dote foamed in die aSde 
w^dtb 5. 

The separator 2 may be formed with a 
scalable amec 19 (Big. 5) through- winch 
filler material can be introduced into the 



SC ^*wM be appr eciated that m the coo- 
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central space 4a when the separator 2 has 75 
been combined with the membranes (not 
shown} -to form a cotnpaitmcnfc The 
filler TUfttgyfal is carried in a stream of air 
or as a thin slurry -in water into an aper- 
ture 2% foamed in a mg 21 integral with the SO 
separator 2, which comrmmrcates with the 
inlet 19. In the fmhortftnent shown in 
Fig. 5, as in all previously described embodi- 
ments of this invention, communication 
between the sob-space 4b and die main sub- .85 
space 4a is afforded by way of gaps formed 
between due bar 7 and the membranes 1 (not 
shown in this figure), by the mterpowtion of 
the gasket tabs 10 (not shown in this figure), 
(^mmmvcation between the sub-space 4b .90 
and die yriarn. sub-space 4a of the embodi- 
ment shown in Fig. 5 may also be afforded 
by die formation of grooves 16 (as in Fig. 
3) in the bar 7; or by the formation of 
bote 17 (as fa Fig. 4) &, due bar 7; oar by $5 
making the bar 7 of a liguM-permeabfe 
material, as previously described. 

Lugs 22 (Fig. 4) may be provided on one 
or both pairs of opposed walls of the 
separator 2 to provide means on which clamps 100 
can be engaged to bold the compastments 
tightly together as they are being assembled. 
By means of the lags 22 a further com- 
partment comprising membrane 1, sealing 
means 3, separator 2, sealing means 3, mem- 105 
mane 1, can be assembled on top of pre- 
viously assembled compartments without the 
pressure -yjrfing die previously assembled 
c ompar t men ts in sealing engagement being 
released. For this purpo se a mg 21 may 110 
co nstitu te a tog 22. 
WHAT WE CLAIM IS:— 
L An cleotrodialysts apparatus comprising 
two permeable membranes spaced apart by 
an annular separator to define a closed space, 115 
a gasket interposed between the separator 
and each membrane to form a flirid-dght seal 
therebetween, two bars secured to the separa- 
tor and dividing said space into a main sub- 
space between two auxiliary sub-spaces, at 120 
least two liquid flow passages each extending 
through the membranes^ gaskets and separa- 
tor and each in cornmiiTnTcadtTn with a differ- 
ent one of the auxiliary sub-spaces, and 
tabs on die gaskets engaging the bars to space 125 
die membranes away therefrom and define 
paths for the flew of liquid from one sub- 
space to an adjacent sub-space. 

2. An apparatus according to Qahn J, 
wherein .each passage communicates with -its 130 
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associated auxiliary sub-space by means of 
a slot cat in. the separator. 

3. An apparatus according to Claim 2, 
wherein a restriction is formed ia the slot 

5 at its end adjacent die passage. 

4. An apparatus according to Cfakn 2, 
wherein a cover is provided over the slot 
and extends into contact with ithe adjacent 
bar. 

10 5. An apparatus according to Claim I, 
wherein each passage communicates with its 
associated auxiliary sob-space by means of a 
bore formed in the separator. 

6. An apparatus according to any one of 
15 Claims 2 to 5, wherein the amnrmnkatrng 

means is filled with a porous material 

7. An apparatus according to any one of 
Claims 1 to 6, wherein grooves are formed 
in the tab-contacting surfaces of the bars 

20 to provide additional liquid flow paths 
between adjacent sub-spaces. 

8. An apparatus according to any one of 
Claims 1 to 6, wherein passages are formed 
in the bars to provide additional liquid flow 

25 paths between adjacent sub-spaces. 

9. An apparatus according to any one of 
Claims 1 to 6, wherein the bars are formed 
of a limnd-permeahle material. 

10. An apparatus according to any one of 
30 the preceding claims, wherein the main sub- 
space contains a finer 
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11. An apparatus according to Claim 10, 
wherein the filler material is an ion exchange 
resin. 

12. An apparatus according to Claim 10 35 
or 11, wherein a scalable inlet is formed in 

a side wall of the separator to permit filler 
material to be introduced into the main 
snb-spaee, 

13. An apparatus according to Claim 10, 40 
11 cr 12, wherein a pad of porous material is 
disposed on the mam sub-space side of die 
bars to act as a filler. 

14w An apparatus according to any one 
of the preceding claims, wherein tugs are 45 
provided on the separator to p*" 1 " 1 damping 
means to be engaged thereon. 

15. An dectrodialysis apparatus sub- 
stantially as herein described. 

15. An dectrodialysis apparatus sub- 50 
stanrialfy as herein described with reference 
to Figs. 1 and 2> and Fig. 3, 4 or 5 of the 
accompanying drawings. 



For die Applicants: 
RAWORTH, MOSS & COOK, 
38, Sydenham Road, 
Croydon, Surrey, 
and 

75, Victoria Street, 
London, S.W.L 

PROVISIONAL SPECIFICATION 
Improvements in or relating to an Electrodialysis Apparatus 



We, John Thompsos-Kennicott Limited, 
a Company registered under ribs laws of 
Great Britain, of Bttmjphsrfl, WoJvea'lianTptnn, 
in the County of Stafford, England do 



hereby declare das m ve ndon to be described 
in (the following statements--* 

The present mvention relates to an electro- 
dialysis apparatus. 

A simple dectrodialysis apparatus com- 
prises a unit of three compartments arranged 
so that a centre compartment is divided 
from two outer compartments by permeable 
membranes. An electrode is placed in each 
of the outer compartments and die liquid to 
be processed is contained in or allowed to 
now through the ce n t r e compartment. When 
one electrode is made positive and the other 
negative the ions of any ioni sah le compound 
contained in the liquid will migrate through 
the membranes, Che positively charged ions 
towards the negative electrode and the nega- 
tively charged ions towards the positive 
electrode. The liquid contained m each 
electrode compartment becomes concentrated 
with ions of the appropriate charge and is 
replaced by fresh liquid either at intervals 
or by providing a continuous flow of liquid 
through the compartment. The liquid in 
the electrode compartment may be the same 
as or different from the liquid in the centre- 



compartment The liquid leaving the centre 
compartment is usually termed the dHuate 
and that leaving the electrode compartments 
the concentrate. 

In more recent processes use has been 
made of oermsable ion discriminating mem* 
btanes which prevent the respective ions, 
once they have passed through the mem- 
brane, from returning. These membranes 
have made possible the design <md construc- 
tion of a mtdtfunk apparatus comprising a 
large number of compartments separated by 
selective membranes. Such an apparatus 
would comprise compartments divided from 
one another in the lengthwise direction by 
alternately disposed anion and ^gtWi selec- 
tive membranes, the outermost com p art m ents 
of the apparatus being respectively provided 
with an appropriate electrode. An anion 
selective mem brans is a membrane which will 
allow only negatively" charged ions to pass 
through it A cation selective membrane is 
a membrane which will allow only positively 
charged ions to pass through it 

The liquid to be processed would be 
introduced into all the compartments at one 
end and would be withdrawn at die other 
end. Hie liquid withdrawn from alternate 
compartments would be respectively the 
dshiats, end the co ac enflratei 
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la an electrodialysis apparatus such as 
any of those referred to above it is usual 
to feed die liquid into each compartment 
through a single inlet from a supply line 
5 running the length of a number of 

partments. As the inlet is usually of smaller 
diameter than the width of the compartment, 
the flow of liquid is not imiformly spread over 
the whole width of the p^iraw membrane 
10 with die result that the apparatus does not 
operate at tine efficiency at which it is 
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is an object of the present invention 
to provide an electrcdialyais apparatus - in 
which a distribution of liquid over each 
permeable membrane of high uniformity is 
attained 

According to the present invention; an 
decticdsalysJs apparatus comprising two 
20 permeable membranes spaced apart by a 
separator to form a compartment, sealing 
means interposal between the separator and 
each membrace, at kast two passages in 
the separator for c on v e ying Hamas, at least 
one of said passages being in communication 
with the interior of the compartment and 
means fee directing liquid entering the com- 
partment towards the permeable membranes. 

Preferably the separator comprises an 
annnlar rnembcr, means dividing the space 
within said member iota at lease two sub- 
spaces; at least two passages extending axiauy 
through the member and at least one of 
said passages being in communication with a 
35 sub-space. 

Advantageously the dividing means com- 
prises a bar extending between opposed sidles 
of the annular member and the sealing means 

res the permeable membranes away from 
bar. 

In a preferred form of the invention a 
number of said compartments are arranged 
in side by side formation to constitute a 
stack with the passages in register so as to 
form conduits and so disposed relative to 
each other that said conduits communicate 
respectively with selected ones of the com- 
partments of die stack 

Some embodiments of the invention will 
now be described by way of ntanmte. 

Each compartment of a stack of electro- 
dialysis units comprises two permeable mem- 
branes spaced apart by a separator with the 
oskion of sealing means to provide a 
tight seal therebetween* 
j separator is an arnmbis of rect- 
angular cross-section having a rectangular 
central space, the side walls which axe of 
greater length than die end walls. A bar 
extends between the side walls of die separa- 
tor at a location closely adjacent each end 
walL The bar is of the same thackTieas 
as die remainder of the separator and is 
formed integrally with die side walls thereby 
dividing the central space into three sub- 




spaces. Hie separator may be formed from 
a synthetic material, for example, poly- 
ethylene, polyvinyl chloride or polystyrene, 
ranging in thickness from about 0.040 inches 
to 0.125 inches. Two pairs of passages 70 
extend axiaEy one pair through each end waQ 
of die separator to open into opposite feces 
thereof. One pair of diagonally opposed 
passages communicate with the adjacent end 
sub-space. 75 

The sealing means comprise gaskets of 
the same size and of samflar shape to die 
separator and have apertures co nespon dmg 
in size and location with the passages. The 
gaskets are riot raxwided with portions cones- 80 
ponding with the bars of the sep ar at o r but 
are formed with two or more lugs extending 
inwardly from their end walls. The k 
may be rectangular, curved or triangular 



shape; the latter being preferred, anct are cf 85 
such length that they wiU extend completely 
across the corresponding bar of the separator 
when the gasket is placed in position. The 
gaskets may be formed from flexible synthetic 
maiflrial, for example, pkstidsed polyvinyl 50 
chloride or polyethylene, ranging in thick— 
ness from about 0.005 indies to about 0.020 
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When a compartment is assembled, that 
is with a permeable membrane on each side 
of the separator and a gasket interposed 
between each membrane and the separator, 
gaps are left between the bars of the separa- 
tor and the membranes winch are equal in 
width to die thickness of die gasket These 
gaps permir liquid introduced into an end 
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sub-space to flow over the bars which 
thus act as weirs spreading the liquid over, 
the whole width of the membranes except for 
those pairts contacted by the lugs. Since 105 
the width of these saps is small in co m p ari son 
wkh the width of the se p arato r good distribu- 
tion of die liquid in die compartment is 
ensured. ~ 

As the membranes axe not self-supporting 110 
die central sub-space of the compartment 
must be fitted with a suitable material. The 
material must be fairly open to allow liquid 
to flow over and past it, and preferably 
should cause flow of liorrid to be turbulent so 115 
as to Tnfarcnf s e ppfermtion. One such 
matierial is expanded polyvinyl chloride. If 
the final concentration required 60m a dilute 
compartment is very low, the central sub- 
space can be filled with an ion exchange 120 
resin. Provided the particle size of t£e 
ream is greater than the thickness cf the 
gasket die separator will act as a retainer 
for the resin as well as a distributor for the 

H *£ d , 125 

To produce a nmltitmh apparatus a num- 
ber of compartments are arranged in side 
by side formation to constitute a stack with 
the passages registering so as to foam con- 
duits through which the liquid can be caused 130 
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to flow. Usually the concentrate stream is 
caused to flow through one pair of diagonally 
opposite conduits arid the dihiate stream is 
caused to flow through the other pair of 
diagonally opposite conduits. He com- 
partments are so disposed relative to each 
other that the liquid flowing in the conduits 
flows respectively into selected ones of the 
compartments of the stack. Normally the 
separators of adtiK* 1 * compartments are 
rotated through 180° relative to each other 
so that concentrate is delivered to and dihiate 
removed from alternate compartment If 
it is desired to change the stream of liquid 
flowing in a compartment from say, die 
concentrate to dihiate stream, the separator 
is turned through 180° so that the passages 
previously registering with the conduits carry- 



ing the concentrate stream then register with 
the dihiate stream. 

It will be appreciated that by varying the 
thickness of the gasket the pressure of the 
liquid crossing the weir can be varied to 
the requisite value to give good distribution 
over the surface of the membrane whatever 
the rate of flow of liquid in the passages 
ox the dimensions of the separator. 
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